Increased efficiency of gamma-irradiated versus mitomycin C-treated feeder cells for the expansion of normal human cells in long-term cultures.
Several normal human cells, such as hematopoietic stem cells, dendritic cells, and B cells, can be cultured in vitro in defined optimal conditions. Several ex vivo culture systems require the use of feeder cells to support the growth of target cells. In such systems, proliferation of feeder cells has to be stopped, so that they can be used as nonreplicating viable support cells. Because feeder cells need to provide one or few active signals, it is important to maintain them in an metabolically active state, allowing continued expression of specific ligands or cytokines. Mitomycin C and gamma-irradiation treatments are commonly used to prepare nonproliferating feeder cells and are usually considered to be equivalent. Normal human B lymphocytes can be expanded in vitro in the presence of feeder cells expressing the CD40 ligand CD154. Here we compared the ability of gamma-irradiation- and mitomycin C-treated feeder cells to support the expansion of normal human B lymphocytes. The results indicate that expansion of B cells during a long-term culture was 100 times more potent using gamma-irradiated feeder cells compared to mitomycin C-treated cells. This difference could be related to a significant reduction in both cellular metabolism and level of CD154 expression observed in mitomycin C-treated feeder cells, but not in gamma-irradiated cells nor in control untreated cells. These results indicate that mitomycin C-treated feeder cells are metabolically altered, and consequently less efficient at maintaining cell expansion in the long-term cell culture system used.